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Abstract  
This paper uses methods derived from the field of futures studies to explore the future of 
technology-enhanced assessment. Drawing on interviews and consultation activities with experts, 
WKHSDSHUDLPVWRGLVFXVVWKHFRQGLWLRQVWKDWFDQLPSHGHRUIRVWHU³LQQRYDWLRQ´LQDVVHVVPHQWDQG
education more broadly. Through a review of relevant research, the paper suggests an interpretive 
model of the factors sustaining the conservatism of educational assessment: the utilitarian view of 
education, dominant beliefs about academic excellence, and market or quasi-market dynamics. In 
the central section of the paper, three scenarios of innovation in assessment are described, 
developed through an iterative process involving researchers, representatives from the e-
assessment industry, and experts from British awarding organisations. In the final section, a 
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critical discussion draws attention to the implications that data pervasiveness and computer-
generated predictive models may have for the future of education.   
3 
Innovation in educational assessment: where does it come from? 
$Q\GLVFXVVLRQDERXW³LQQRYDWLRQ´LQDVVHVVPHQWDQGLQHGXFDWLRQPRUHEURDGO\QHHGVWR
consider where this notion originated. Innovation is first and foremost a key economic principle: 
a necessary condition for specific industries and for whole economies to expand and thrive. In 
this sense, innovation is not only concerned with technology, but also with human practice, forms 
of labour, managerial processes and broadly with anything that can provide some form of 
distinctive competitive edge. There is a body of literature that looks specifically at the dynamics 
of innovation from a business perspective, analysing the emergence of breakthroughs, 
³GLVUXSWLYH´GLVFRQWLQXLWLHVRULQFUHPHQWDOHYROXWLRQDQGKLJKOLJKWLQJWKHIDFWRUVWKDWFDQDFWDV
enablers or barriers (Rogers, 1962; Tushman & Anderson, 1986; Utterback, 1994). Most notable 
among these factors are, firstly, the presence of market-like conditions; secondly, the role of 
technology in providing the means to remove previous  barriers and limitations, and in offering 
the potential to deliver dramatically better performance or lower costs. The market-like 
conditions are universally seen as necessary to generate a climate of dynamism, and above all 
competition, which drives creativity as competitors experiment and vie with one another to 
satisfy consumer needs, or to engineer new ones (Utterback, 1994).  
In the context of education, the word innovation is generally understood as referring to 
the uptake of technology-enhanced practices, underpinned by pedagogic models that favour 
learner-FHQWUHG³FRQVWUXFWLYLVW´DSSURDFKHVWKDWVKLIWWKHIRFXVIURP traditional instruction to 
more participatory and personalised types of learning (Kozma, 2003; Mioduser et al, 2003). The 
large scale SITES (Second Information Technology in Education Study) introduced the 
H[SUHVVLRQ³HPHUJLQJSDUDGLJP´WRGHVFULEHWKRVHinnovative practices that seemed to align with 
notions of learning for an information society: student-centred learning, self-directed learning, 
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collaborative knowledge building and so forth (Law et al, 2008). For reasons of scope, I shall 
focus in this paper only on innovation in compulsory education (formal education at the primary 
and secondary level), without considering the implications for other types of educational 
SURYLVLRQVXFKDVKLJKHUHGXFDWLRQRU³OLIHORQJOHDUQLQJ´2YHUWKHODVWGHFDGHDQXmber of 
VWXGLHVKDYHFRQWULEXWHGWRDIUDPHZRUNIRUWKHDQDO\VLVRIWKH³HPHUJLQJSDUDGLJP´LQIRUPDO
contexts (Law at al, 2008; Zhao & Frank, 2003). Consistently with the economic view of 
innovation described above, this literature emphasises the role of rational, benefit-maximising 
behaviours, enhanced by systemic conditions that increase freedom and reward risk-taking. These 
studies tend to suggest that the diffusion of innovative teaching and learning is a matter of 
making the right choices in all layerVRID³V\VWHP´IURPWKHEURDGSROLWLFDOOHYHOWRWKHVFKRRO
OHYHOLQRUGHUWRHQDEOH³HQG-XVHULQQRYDWRUV´PDLQO\WHDFKHUVEXWDOVROHDUQHUVWRWXUQSRWHQWLDO
into reality (see also von Hippel, 1986). As Zhao and Frank reason:  
³:KHQWHDFKHUVDUHJLYHn the opportunity and resources to experiment with computers, 
they may improve their technology proficiency and see how computers further their goals, that is, 
UHGXFHSHUFHLYHGFRVWVDQGLQFUHDVHSHUFHLYHGEHQHILWV=KDR	)UDQN´ 
Within this framework, the resistance to change of assessment regimes is often seen as a 
prime cause for concern. Assessment policies and accountability frameworks defined at the 
macro level are said to have repercussions across whole systems, ultimately shaping ± mostly in 
negative and limiting fashions - individual pedagogic strategies at the classroom level. More 
specifically, high-stakes summative examinations have been criticised for dominating 
accountability landscapes (Daugherty, 1995), for constraining teacher practice, and ultimately for 
KDYLQJQHJDWLYHHIIHFWVRQVWXGHQWV¶OHDUQLQJ%RXG+DUOHQ	'HDNLQ-Crick 2002; 
McAdie & Dawson 2006). Even in countries where technological provision in education has 
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reached remarkable levels, and where teachers are relaWLYHO\IDPLOLDUZLWK³SURJUHVVLYH´
pedagogies, the common narrative is that of resources not used to their full potential, and of 
HGXFDWRUVZKLFKDUHQRW³IUHHDJHQWV´EXWDUHLQVWHDGVXEMHFWHGWRPDQ\FRQVWUDLQWVZKLFKKDYHD
great influence on their practice and their relationships with learners (Bowman, 2004; Chaptal, 
2002).  
Consistent with the broad definition of educational innovation in formal contexts 
introduced above, assessment innovation is understood here as the introduction of technologies, 
practices and frameworks that may support progressive pedagogies, and may allow educators to 
take into consideration more sophisticated forms of evidence than basic attainment in tests and 
exams. For instance, the successful integration of summative and formative functions of 
assessment can be seen as a form of assessment innovation (Black & Wiliam, 2005).  
 
Moving on from this interpretation of innovation ± in assessment and in education more broadly- 
the original project described in this paper  set out to consult experts and practitioners in order to 
outline the systemic challenges and opportunities that lie ahead.  
In this paper, I will summarise the study and its findings but I shall shift the focus to a 
number of more critical considerations, which can be summarised as follows: 
a) What are the broad cultural and economic factors that could be argued to sustain the 
conservatism of assessment in compulsory education? 
b) How can the hiatus between aspirations of transformation and the enduring reality of 
assessment regimes be explored and possibly understood?  
c) How can a more critical and reflective discussion about the future of education in the 21st 
FHQWXU\DQGLWVQHHGWR³LQQRYDWH´EHDUWLFXODWHG" 
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Innovation in assessment: a critical perspective 
It has become somewhat commonplace in academic and policy circles alike to claim that 
assessment systems legitimate out-dated didactic models, which encourage intellectual 
GHSHQGHQF\DQGVWLIOHFUHDWLYLW\XQGHUPLQLQJ\RXQJSHRSOH¶VSHUVRQDODQGVRFLDOGHYHORSPHQWDW
a very sensitive stage of their lives (Amrein & Berliner, 2002; Jones, 2007). These claims are 
compounded by fears that education systems in many countries, due to an emphasis on mere 
DWWDLQPHQWUDWKHUWKDQWKHGHYHORSPHQWRIFRPSOH[³VNLOOV´DUHQRORQJHUDble to fulfil their 
function of supporting the financial well-being of individuals, as well as stimulating much needed 
economic growth for entire nations (e.g., Hanushek & Woessmann, 2008). However, despite 
growing calls for assessment reform it appears that current systems are in no danger of 
disappearing or being radically innovated. In this paper, I would like to suggest that the 
FRQWUDGLFWRU\FODLPVDERXWHGXFDWLRQDODVVHVVPHQW¶V³QHHGWRLQQRYDWH´RXJKWWREHPRUH
critically scrutinised to highlight the disjunction between professed intents and actual practice, 
and to bring into relief a number of powerful social and cultural dynamics that operate at the very 
heart of education. In order to analyse these contradictions, a good starting point is to turn a 
critical eye to the mainstream expectations and views that define educational success and quality, 
which are reflected in how assessment regimes are structured.  
Authors have suggested that these views invariably seem to chime with the preferences of 
the more affluent and privileged groups in society, therefore representing dominant positions that 
ultimately shape national and school-level policies in relation to assessment. In turn, such 
policies make it easier for the middle classes to derive advantages from education systems that 
prioritise high-stakes examinations over more formative and developmental approaches 
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(Brantlinger, 2003; Graue, Kroeger, & Prager, 2001; Lareau, 2003). Even when members of these 
groups seem to uphold liberal and progressive values, it has been argued that a uniform set of 
XQGHUO\LQJEHOLHIVDERXWWKHUROHRIHGXFDWLRQFRQWULEXWHVWRWKHSHUVLVWHQFHRIWKH³VWDWXVTXR´RI
assessment, with its emphasis on measurement and attainment (see Brantlinger, 2003). Closer 
scrutiny of these beliefs and expectations is hence necessary to understand the resistance to 
change of educational assessment.  
 
The defining cultural component of traditional assessment regimes has been described as 
DQ³LGHRORJ\RIFRQWURO´FRUURERUDWHGE\DQXWLOLWDULan view about the role of education - to 
maximise economic benefits for individuals and for entire countries ± and by the positivist 
assumption that a linear, quantitative relationship can be identified between educational 
performance and the economic benefits accrued to individuals and to society (Howe, 1994; 
Noddings, 1992). This type of utilitarian reasoning has been critiqued as a distinctive feature of 
the American educational culture and the cause of its undue concern for measurement and 
accountability. 
An important caveat needs to be inserted at this point:  the literature considered and the 
ensuing discussion characterise this paper as an analysis of the UK and the US education systems 
and the related assessment cultures. It would be in fact foolish to assume that the conclusions 
drawn here could be applied wholesale to all education systems, as local differences are more 
important than ever even in an age of increasingly globalised and digitally connected education 
(Selwyn, 2012). This caveat notwithstanding, there are undoubtedly common elements in the 
nature of assessment regimes in the UK and the US that could be said to be relevant also in 
different national contexts. 
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According to Howe, the bond between utilitarianism and the impulse for control in 
education was spurred by 20th century positivist social science and by the resulting assumption 
that technocratic solutions could be applied to political and social problems; hence the idea that 
measureable standards and strict accountability were the only way to gauge the overall 
performance of an education system. This ideology could also be said to underpin the tendency to 
blame education for faltering economies and for other social failings, as unwarranted parallels are 
invariably drawn between socioeconomic performance and levels of educational achievement 
(Howe, 1994).   
8WLOLWDULDQLVPDQGLPSXOVHIRUFRQWURODOVROHGWRDQHPSKDVLVRQ³FRUH´DFDGHPLF
knowledge, like English and Mathematics,  and measurable academic goals associated with these 
subjecWVEHFDPH³WKHEH-all and the end-all of public education, as well as the means of 
GLVWULEXWLQJYLUWXDOO\DOOHGXFDWLRQDORSSRUWXQLWLHV´+RZH&RQWUROPHQWDOLW\DQGWKH
resulting assessment cultures have had a very conservative impact on school practice, narrowing 
curricula, disempowering teachers and students, and encouraging an instrumental and strategic 
use of test scores and examination results in those core subjects which negate their more 
constructive and formative purposes (Gewirtz et al, 2008; Nichols & Berliner, 2007). The 
ethnographic work carried out by Ellen Brantlinger on middle class American mothers in 2003 is 
particularly useful to highlight the contradictions between control mentality, professed values and 
conservative tendencies in education. Her study illustrated the idiosyncrasies between self-
UHSUHVHQWDWLRQYDOXHVDQGDFWLRQVWKDWWKHVHZRPHQKDGLQUHODWLRQVWRWKHLUFKLOGUHQ¶VHGXFDWLRQ
³QDUUDWLYHVUHYHDOHGWKDWPRWKHUVSHUFHLYHGWKHPVHOYHVDQGRWKHUVRIWKHLUFODVVQRWonly as 
OLEHUDOVEXWDOVRDVSHRSOHZKRYDOXHGSURJUHVVLYHIRUPVRIHGXFDWLRQ%UDQWOLQJHU´
While these claims helped the women maintain a positive self-image, they appeared to be rather 
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fleeting and in effect they were contrasted by much more dominant conservative ideas, which 
betrayed a preference for traditiRQDODFDGHPLFH[FHOOHQFHDQG³ULJRXU´ 
³5LJRur seemed to be a code word for being pushed or being placed in settings with 
higher levels of academic subject matter content. Mothers trusted that affluent schools would 
provide the best (most advanced and rigorous) academic environment and were content with the 
social class-KRPRJHQRXVPLOLHX´%UDQWOLQJHU 
These findings are confirmed by evidence suggesting that parental choice in education 
exacerbates differences between schools on the basis of class, race, and ethnicity, without 
encouraging diversity and experimentation in organisation, curriculum, and pedagogy 
(Blackmore, 1994, quoted in Whitty, 1997). In contrast with the view of innovation as an 
emerging feature of competitive free markets, these studies have highlighted that education 
systems should be analysed not as markets, but in their own right, through an appreciation of the 
political and cultural tensions operating within them. In fact, the introduction of market-like 
elements (school autonomy, choice, competition for student pools, and so forth) in education 
systems has historically been very problematic, hotly contested, and most crucially did not lead to 
the expected inFUHDVHVLQLQQRYDWLRQHJ/XELHQVNL:KLWW\(PSKDVLVRQ³FKRLFH´
as a means to introduce market elements in education seems inevitably to lead to conformity 
DURXQGGRPLQDQWLPDJHVRID³JRRGVFKRRO´FKDUDFWHULVHGE\DFDGHPLFH[FHOOHQFHXQiformity, 
and discipline. Similarly, it has been suggested that the introduction of market elements in 
education is often associated with a narrowing of the scope of education, and to an almost 
exclusive emphasis placed on instrumental, academic, and cognitive goals (Blackmore, 1994, 
quoted in Whitty, 1997).  
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Within this dynamic, it is interesting to see how the rhetoric of innovation is actually 
used. The mothers LQ(OOHQ%UDQWOLQJHU¶VVWXG\SURIHVVHGSURJUHVVLYHYDOXHVWRPDLQWDLQD
positive self-image, but harboured preferences for conservative, ³QRQ-LQQRYDWLYH´HGXFDWLRQ. 
Similarly, claims to innovation made in institutional settings are often accompanied by a 
contradictory emphasis on traditional academic excellence (Lubienski, 2003). According to 
Lubienski, who provided an insightful account of the first charter school experiment in the US 
during the 1990s, a combination of conditions drove the model of market-based innovation that 
underpinned those schools - consumer choice encouraging competition and hence innovation - to 
a rather contradictory outcome: their homogenisation around conservative forms of curricular 
organisation and assessment. interestingly, the American Charter Schools resorted to using the 
rhetoric of innovation as a marketing stratagePDIRUPRIZLQGRZGUHVVLQJWR³VKDSHWKHLULQWDNH
DVPXFKDVSRVVLEOHWKURXJKLPDJHSUHVHQWDWLRQ´/XELHQVNLZKLOHDFWXDO
SHGDJRJLFSUDFWLFHVEHFDPHXQLIRUPGXHWRWKHLQWULQVLF³GLVFLSOLQLQJ´SUHVVXUHRID
performance-based accountability framework that rewarded measurable and standardised 
SHUIRUPDQFHWHVWVFRUHV6WLOODFFRUGLQJWR/XELHQVNL³(PSOR\LQJVWDQGDUGLVHGSUDFWLFHVDQG
VWUDWHJLHVEDVHGRQ³DSSHDUDQFHV´PD\EHDPRUHHIIHFWLYHDQGOHVVFRVWO\RSWLRQIRUDQ
organisation than experimenting with new approaches or mediating between conflicting goals 
'L0DJJLR	3RZHOOTXRWHGLQ/XELHQVNL´ 
In summary, the introduction of market elements in education, chiefly through the re-
definition of citizens as consumers (see also Ozga, 2009), helps us bring into focus mainstream 
educational values which, despite technological and social changes, are rather homogenous in 
WKHLUXWLOLWDULDQSUHIHUHQFHIRUWUDGLWLRQDODFDGHPLFH[FHOOHQFHDQG³ULJRXU´7ZRSRLQWVFDQEH
derived from the review discussed thus far:  
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a) ³,QQRYDWLRQLQHGXFDWLRQ´DVGHILQHGDWWKHEHJLQQLQJRIWKLVSDSHULVRIWHQXVHGDVSDUW
of a rhetorical exercise at an individual as well as institutional level, to convey a positive 
self-, institutional and even societal, image, not necessarily associated with a genuine 
wish for reform, or with significant and meaningful changes in actual educational 
practice.  
b) Some literature seems to point to a rather wide-ranging suggestion: impetus for 
assessment reform, and conversely for educational reform, cannot come from consumer 
choice, or from individual schools and teachers, but only from broader social and 
democratic debates which call into question the underlying values and ideologies in 
education and in society at large: utilitarianism, neoliberalism, commodification of 
culture.  
These two points arguably delineate a possible context in which a more critical discussion 
DERXWWKHIXWXUHRIHGXFDWLRQLQWKHVWFHQWXU\DQGDERXWLWVQHHGWR³LQQRYDWH´might take 
place. Given this backdrop, how do we talk meaningfully about innovation? The answer, or the 
method, proposed in this paper is to start from plausible images of the near future, strip them of 
the more aspirational and utopian elements, and develop an account of how the innovations that 
they advocate may be used instrumentally; for instance to reproduce the status quo or to 
strengthen existing inequalities and inadequacies.  
 
Future assessment scenarios 
The main aim of the original study this paper draws on was to identify the innovations in 
assessment which might have a positive impact on other aspects of teaching and learning. These 
12 
LQQRYDWLRQVZHUHWKHQWREHGHVFULEHGLQWKHFRQWH[WRI³VFHQDULRV´,QWKLVUHVSHFWWKHSURMHFW
ZDVLQVSLUHGE\WKHOLWHUDWXUHRQ³HGXFDWLRQDOIXWXUHV´ZKLFKDVVXPHVWKDWLPDJHVRIWKHIXWXUH
can be powerful drivers for action and change (Bussey and Inayatullah, 2008; Slaughter, 2004; 
Facer, 2011).   
More specifically, the methodology was based on a mixed approach combining elements of 
Delphi technique, Futures workshop, and Future Technology Workshop (Slaughter, 2004; Jungk 
& Müllert, 1987; Vavoula et al, 2002)1. All three methods are based on systematic techniques and 
tools to JDWKHU³H[SHUWLQSXW´DQG their combined use was an effort towards triangulation of 
qualitative data (Denzin & Lincoln, 2000). Triangulation is an attempt to secure an in-depth 
understanding of the phenomena analysed. In this sense, it is not a tool for validation but it 
represents an alternative to it. Combining multiple methodological practices, empirical materials 
and perspectives, triangulation configures a strategy that adds rigour and complexity to a 
qualitative inquiry. The timescale of the project was June - November 2010.  
The experts and practitioners were identified thURXJKFRQYHUVDWLRQVZLWKWKHSURMHFW¶V
sponsor Becta (a list with several of the experts consulted is provided at the end of this paper) and 
via an extensive review of current and ongoing work at national and international level in the 
intersecting fields of practice, policy and e-assessment. Evidence used to select experts included 
research reports, conference papers, website profiles, peer-reviewed journal articles and policy 
briefings. 
An initial panel of twelve experts met at the beginning of the project to set the initial 
agenda. This was followed by a period of consultations and interviews with additional experts 
(seven in total), which culminated in a workshop to which 19 representatives from different 
                                               
1
 Due to word limit constraints, readers are encouraged to consult the original literature for a more detailed 
description of the methods.  
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stakeholder groups were invited. The groups were policy, awarding bodies, industry and 
teaching.  
The interviews and consultations were conducted using semi-structured schedules and 
facilitated workshop activities. Four thematic areas were explored:  
 
a) The emerging issues, drivers and challenges faced by educational assessment 
against the backdrop of social changes and crises; 
b) the changing role of evidence about student performance to inform decisions a 
different levels (classroom level, school level, district/regional level); 
c) the changing role of the teachers and learners in relation to a range of social 
economic and technological influences played out in education; 
d) the specific opportunities offered by technology to radically innovate assessment.  
 
The first phase of the project resulted in three draft scenarios, which underwent a further 
refinement process through the final, iterative cycle of data gathering which targeted a selected 
JURXSRILQWHUQDWLRQDOH[SHUWVDQG³LQQRYDWLYH´SUDFWLWLRQHUVLQWRWDO7KLVFycle was based 
on an online open questionnaire followed up by in-depth interviews.  
The same thematic areas used in the first phase were used to inform the online 
questionnaire and the interviews. However, the second phase of the project explored those themes 
in the context of the draft scenarios, thus eliciting more focused, sometimes critical, views. The 
final step was a ³Future Technology Workshop´ that involved seven technology experts from 
different backgrounds: computer science, immersive technologies and e-assessment.  
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The outcomes of the project are the following three scenarios: 
 
x multi-data assessment  
x enhanced instructional planning 
x ubiquitous assessment of 21st century skills 
Each scenario is not a prediction and only describes a plausible future for assessment, not by 
illustrating visionary developments removed from current practice, but by describing conditions 
LQZKLFKFHUWDLQ³LQQRYDWLRQV´ZKLFKDUHDWSUHVHQWHPHUJLQJRULQDQ³HPEU\RQLF´IRUPKDYH
scaled-up and become more systemic.  In the next section, I shall briefly describe the scenarios, 
focusing on some important elements shared by all of them. This will be the basis for the critical 
discussion in the second part of the paper.  
 
Multi-data assessment 
 This scenario assumes that accountability processes have become more distributed, 
³ORFDO´DQGRSHQWRGLIIHUHQWW\SHVRIGDWD7KLVDOORZVVFKRROVWRDFFRXQWIRUWKHPDQ\IDFWRUV
that influence performance at different levels, from the student level to the community level. 
Schools are required to systemDWLVHDQGSUHVHQWGDWDDFFRUGLQJWRVKDUHG³LQWHURSHUDEOH´
standards based on common protocols and principles, thus allowing educators from different 
educational settings, e.g. a primary and a secondary school, to analyse student progression from a 
longitudinal perspective. In this scenario, technology is not only used to gather relevant 
LQIRUPDWLRQEXWDOVRWRRUJDQLVHDQGYLVXDOLVHWKLVLQIRUPDWLRQLQZD\VWKDWPD\VXSSRUW³'DWD-
'ULYHQ'HFLVLRQ0DNLQJ´DQH[SUHVVLRQRIWHQXVHGLQWKHZRUNVKRSVZLWKDVVHssment experts to 
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describe a more robust form of school improvement that draws on hard evidence and quantitative 
trends, extrapolated from complex and often automated statistical models and techniques. An 
HDUO\H[DPSOHLV³+LYH´2, a web-based tool developed by the education department of the US 
state of Arkansas, which provides educators with a visualisation software that allows easy 
manipulation of data and a more structured process to inform school improvement decisions 
(Gibson & Talburt, 2010).  
Part of this scenario is also the use of serious games and simulations capable of collecting 
complex information about learners in real time, as they perform tasks and solve problems (Shute 
et al. 2009). The scenario assumes that these resources are now fully accepted as ways to gather 
valuable performance data, while the consensus developed around shared interoperability 
standards means that such data can be easily compared with more traditional measures of 
attainment. Furthermore, these tools can be accessed by learners on a 24/7 basis, in and out of 
school, and therefore represent a constant, always-on source of information.  
 
Enhanced instructional planning 
In this scenario, teachers act as instructional designers, using data-based, sometimes 
scripted and semi-scripted techniques to shape learning and to encourage formative assessment in 
a very structured way. A range of classroom-based ICTs, such as mobile interactive devices and 
LQFUHDVLQJO\VRSKLVWLFDWHGFODVVURRPUHVSRQVHV\VWHPVRIWHQUXQQLQJDV³DSSV´RQPobile 
devices personally owned by learners, allow data collection in real time, helping teachers adapt 
LQVWUXFWLRQDFFRUGLQJO\DQGDOPRVWDXWRPDWLFDOO\7KHVHDXWRPDWHGSURFHVVHVSHUIRUPWKH³KHDY\
OLIWLQJ´RIGD\-to-day assessment on behalf of teachers, identifying relationships between 
performance data, and presenting them in automatically generated reports to be used in the 
                                               
2
 hive.arkansas.gov  
16 
FRQWH[WRIVFULSWHGDOPRVW³,IWKHQ´LQVWUXFWLRQDOWHFKQLTXHV,QWKLVVFHQDULRWHDFKHUVDUHDLGHG
by ICTs to implement such scripts. Scripts are being studied and developed in the field of CSCL 
(Computer Supported Collaborative Learning), where they originated as a metaphor to equate 
sequences of tasks and interactions in a computer-supported environment to the behaviours 
prompted and coordinated during a staged performance  (Tchounikine, 2008). These scripts can 
vary from psychology-oriented scripts (micro-scripts) to rather pedagogy-oriented, larger-grained 
scripts (macro-scripts). A micro-script models a process that needs to be internalised by students. 
For example, a micro-script will make a student state a hypothesis and will prompt a peer to 
produce counter-evidence. On the other hand, a macro-script is more like a broader pedagogical 
method that can be used by a teacher to encourage desired interactions, hence setting the 
conditions that can support formative assessment activities, such as elaborating on content, 
explaining ideas and concepts, asking thought-provoking questions, constructing arguments, 
resolving conceptual discrepancies or cognitive modelling. Teachers draw on these methods to 
encourage argumentation and rich formative interactions, while feedback is distributed and free-
flowing.   
 
Ubiquitous assessment of 21st century skills 
In this scenario, assessment tries to reconcile standardised measurement with an 
understanding of how learners apply important life and career skills in authentic contexts. 
Schools and other stakeholders involved in the assessment of young people (e.g. employers) 
routinely perform judgments RIVRFDOOHG³st FHQWXU\VNLOOV´VXFKDVFULWLFDOWKLQNLQJSUREOHP
solving, independent inquiry, creativity, communication, collaboration and so forth. Due to the 
complex and very contextual nature of such skills, this scenario assumes that they are assessed 
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within authentic tasks, as students engage in constructivist and collaborative learning, using 
digital technologies in meaningful and creative ways. This puts a different type of expectation on 
schools and learners alike. For instance, evaluators are required to draw upon more sophisticated 
repertoires for their judgments. However, the onus is clearly on learners, who are expected to 
actively generate and present evidence about themselves, contextualising it in meaningful, real-
life situations. Dynamic and open E-portfolios and reputation management tools offered by social 
QHWZRUNVHJ³/LQNHG-LQ´DQGREYLRXVO\)DFHERRNKDYHEHFRPHZLGHVSUHDGLQWKLVVFHQDULR
and routinely used in formal education. These public profiles are filled with rich and complex 
data about achievements and aspirations in a range of contexts, not only in school.  
  
Deconstructing the scenarios 
 The scenarios described in the previous section are not radically different, but describe 
similar conditions which have implications at the meso and the micro level of schooling: for the 
whole school (multi-data assessment), for teachers (enhanced instructional planning) and for 
learners (ubiquitous assessment of 21st century skills). Such conditions are closely interrelated 
and mutually defining - they can be summarised as follows:  
 
a) the introduction of more sophisticated methods of data collection and analysis;  
b) the assumption that technology can provide the means to collate and benchmark diverse 
forms of data, which would allow assesVPHQWWREH³DOZD\VRQ´WKDWLVFDUULHGRXW
pervasively and constantly. 
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c) The re-definition of roles of key agents (whole schools, teachers and learners) with 
respect to how they collect and present data about performance and achievement in formal 
and informal contexts. 
,QWKLVVHFWLRQ,VKDOOGLVFXVVWKHVLJQLILFDQFHRIWKHVHFRQGLWLRQVLQWKHOLJKWRIWKH³PDFUR´
socio-cultural context described in the introduction. The first part of this discussion will 
problematise the visionary elements of the scenarios by suggesting a number of more realistic 
DQG³SUREDEOH´GHYHORSPHQWVWKHVHFRQGSDUWZLOOGUDZRQWKHFULWLFDOLWLHVQRWHGWKXVIDUWR
articulate the main argument of the paper, that is, the need to de-construct narratives of 
innovation to unearth underlying normative and conservative agendas.       
 
The introduction of more sophisticated methods of data collection and analysis  
7REHJLQZLWKLWFRXOGEHDUJXHGWKDWD³GDWDWUHQG´LVHPHUJLQJLQHGXFDWLRQDO
assessment, with a growing interest in the use of ³OHDUQLQJ analytics´ to make sense of large, 
often longitudinal datasets about different aspects of measurable performance and behaviour 
(e.g., Johnson et al, 2011).  
Unsurprisingly, these techniques are beginning to be commercialised in US compulsory 
education as they offer the promise of accurate predictions, personalised recommendations and 
dramatic increases in the efficiency and effectiveness of provision (e.g. SAS, 2011). This trend is 
spearheaded by recent developments in the digital economy, where consumer data analytics (e.g. 
Google Analytics) is one of the most profitable sectors. Attempting a forecast based on previous 
trends in educational technology, where many innovations have been predated by developments 
in other sectors of the economy (the personal computer in the 1980s, the push for connectivity 
and the Internet in 1990s, mobile devices and smartphones in the 2000s), it could be argued that 
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powerful analysis of student data is where significant investment is likely to be found in the near 
future. Now, the need to make data machine-readable (capable of being processed and modelled 
E\FRPSXWHUVPDNHVLWDOVRYHU\OLNHO\WKDWDQ\IRUHVHHDEOHGHYHORSPHQWLQ³OHDUQLQJDQDO\WLFV´
will rely on readily quantifiable information: test scores, attendance rates, time on task and 
completion rates during computer-assisted exercises. Even approaches like e-portfolios and 
reputation management tools may not represent cost-effective and scalable options in the near 
future, unless they can provide opportunities for data mining, thus placing restrictions and 
pressures on the types of information that they can contain.  
 
The assumption that technology can provide the means through which a range of diverse 
forms of data can be collated and benchmarked which wRXOGDOORZDVVHVVPHQWWREH³DOZD\V
RQ´WKDWLVFDUULHGRXWSHUYDVLYHO\DQGFRQVWDQWO\ 
 Closely related to the previous point is the notion of ubiquity. The speculative thrust of 
this notion draws on such techno-FHQWULFYLVLRQVDV³HGXFDWLRQ´DQG LQGHHG³XELTXLWRXV
OHDUQLQJ´ZKLFKHPSKDVLVHWKHHPHUJLQJRSSRUWXQLWLHVDYDLODEOHWROHDUQHUVWRFROODERUDWH
locally, nationally and internationally, overcoming language barriers, time barriers and 
establishing learning networks anywhere and at any time of day (see Dede, 2011). Such networks 
are supposedly being created and maintained through a range of connected devices across a range 
of locations, hence the possibility to gather data, seamlessly and unbeknownst to learners, and to 
provide immediate and responsive feedback.  
 
In order to tease out the more probable and realistic elements of such a vision, we must 
venture outside of the educational domain, to consider available research that investigated the 
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actual implications of immersing individuals in eco-systems of connected, data-intensive 
WHFKQRORJLHVVHH%RKQHWDO)RULQVWDQFHHPSLULFDOUHVHDUFKRQ³8-FRPPHUFH´
(ubiquitous commerce) has suggested that faced with uninterrupted feedback loops of data 
collection and adaptation, which would allow products and services to be unpredictably and 
uncannily ³personal´, individuals might react angrily and wish for a return to more predictable 
and less disorienting consumer patterns (Sheng et al, 2008). Similarly, it has been suggested that 
negative emotional responses may be associated with pervasive and data tracking technologies in 
so-FDOOHG³DXJPHQWHGVXSHUPDUNHWV´5RWKHQVHH	6SLHNHUPDQQ 
These studies strongly point to a contradiction in the notion of ubiquitous technology. 
While it is SRVVLEOHWKDWVXFKWHFKQRORJ\PLJKWSURYLGHVRPHRSSRUWXQLWLHVIRU³PHGLDWHG
LPPHUVLRQLQGLVWULEXWHGOHDUQLQJFRPPXQLWLHV´'HGH 2) - in which educational provision 
is in tune with the (allegedly) non-linear, associational and communal learning styOHVRIWKH³QHR-
PLOOHQLDOJHQHUDWLRQ´'HGHLELG- it is equally probable that such immersion might lead less 
fortunate individuals to what sociologists call a ³crisis of representation´. This condition, broadly 
characterised by fragmentation and defensive forms of individualism, is said to arise when people 
experience confusion and uncertainty as to how to represent the world and make sense of it 
(Harvey, 1990). Similarly, drawing on insights from the psychology of ³self-regulation´, we 
could hypothesise that a situation in which learning opportunities ± and the associated data-
mining assessment apparatus - are totally distributed and pervasive might cause in many learners, 
most likely those already lagging behind or coming from disadvantaged backgrounds, a state of 
constant stress in which they would rather focus on maintaining their emotional wellbeing within 
FOHDUO\GHILQHGERXQGVUDWKHUWKDQHPEDUNLQJRQDERXQGOHVVDQGGDXQWLQJSDWKRI³VHOI-
GHYHORSPHQW´%RHNDHUWV	1LHPLYLHUWD 
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The re-definition of roles of key agents (whole schools, teachers and learners) with respect to 
how they collect and present data about performance and achievement in formal and informal 
contexts 
Another theme threading across the scenarios is the notion that as digital media become 
pervasive and ubiquitous, beliefs associated with privacy and the ownership and personal 
information need to be revised to meet the demands of the changing socio-economic landscape. 
Commentators have suggested that digital media have now become fundamental tools in 
dynamics of social interaction, personal identity and network building among young people. As 
WKHVHWRROVSHQHWUDWHWKHLUXVHUV¶OLYHVQRWRQO\GRWKHPHFKDQLVPVRQZKLFKWKH\UHO\WHQGWR
become invisible and taken for granted (Luedtke, 2003), they also overtly or covertly require a 
more fluid and negotiable attitude towards valuable personal information. It is no secret that there 
are significant interests surrounding the commercial uses of such information, and as a 
representative of the US Consumer Electronics Association observed:  
"The mining of personal data is here to stay; there is just too much money at stake to 
imagine otherwise"3.  
 In response to this seemingly unavoidable economic necessity, corporate actors are 
actively advocating the commoditisation of personal data, whereby consumers are expected to 
embrace the opportunities that are currently arising by authorising the use of their information 
DQGFDUU\LQJRXW³DGYDQWDJHRXV´EXVLQHVVGHDOV%RRWKHHWDO$VPore critically minded 
commentators have observed, there are a number of issues likely to arise from this exchange 
model, where the promise of ill-defined benefits can obscure the very real threats associated with 
the loss and the misuse of personal data (Debatin et al, 2009; Acquisti and Gross, 2006).  
                                               
3
 http://www.bbc.co.uk/news/technology-11571513  
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For instance, many users have been found to be satisfied with the mere idea that their privacy is 
being safeguarded in such environments, without having any notion of, or control over, the actual 
mechanisms and technologies that operate under the surface (Debatin et al, 2009). Moreover, 
moving beyond the rhetoric of individual empowerment and self-direction, the reality tells a 
different story of inadvertent disclosure of personal information, unsolicited contact, stalking, or 
plain ignorance of the unintended consequences of an intense digital lifestyle (Govani & Pashley, 
2005; Jones & Soltren, 2005). Above all, mentions of the proliferation of an unobtrusive 
infrastructure that supports invisible forms of state-sanctioned or illegal surveillance, are 
systematically absent in most enthusiastic descriptions and reports.  For educational institutions, 
this may translate in unreflective and instrumentalist forms of behaviour, whereby the promised 
gains in terms of efficiency and impact on performance conceal the trade-offs of treating student 
data as if they were removed from the socio-cultural contexts in which they originate.  
 
Discussion  
I have shown in the previous section that the three scenarios described in this paper rely 
on the co-occurrence of certain conditions, which together raise a number of criticalities broadly 
associated with the proliferation of data, and the resulting emergence of complex, largely opaque 
technologies for acting on such data. These criticalities can arguably help us move away from the 
PRUHVSHFXODWLYHDQGLGHDOLVHGGLVFRXUVHRI³LQQRYDWLRQ´DQGWRZDUGVDFULWLFDOXQGHUVWDQGLQJRI
WKHDOUHDG\XQIROGLQJUHDOLWLHVRIDQHPHUJLQJ³GDWDSDUDGLJP´$OWKRXJKWKHUDPLILFDWLRQVDUH
far reaching and surely they extend beyond the scope of this paper, I would like here to focus on 
the significance for technology-enhanced assessment in formal settings. More specifically, I aim 
WRFRQVLGHU³ZKDWPLJKWDFWXDOO\KDSSHQ´ZKHQWKHUKHWRULFRILQQRYDtion stumbles upon the 
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conservative and utilitarian agendas that seem to dominate educational landscapes in the UK and 
the US.  
As discussed in the introductory section, education systems in these countries seem to 
reward the more advantaged groups in society, and limited notions of what constitutes academic 
excellence dominate mainstream expectations and values in relation to assessment. In such a 
context, powerful techniques to manipulate data are already being integrated in the existing 
frameworks of competitive and hyper-controlling accountability. In fact, the current level of 
WHFKQRORJLFDOGHYHORSPHQWLQ³OHDUQLQJDQDO\WLFV´LVZRUNLQJDJDLQVWWKHLQFOXVLRQRIPRUH
sophisticated forms of evidence in such frameworks. Moreover, the need to rely on machine-
readable information legitimates even further the exclusive use of quantifiable and narrow 
assessment data. As already hinted in this paper, even the current emphasis on networked, live 
records of performance that rely on social media tools do not seem to offer viable options in the 
current accountability regimes; unless such tools are viewed as opportunities to mine relevant 
data. These data are then at risk of being used to advance a narrow and potentially inequitable 
agenda: increasing performance and efficiency, reducing socio±economic variability in the 
student population and, conversely, creating the sort of homogenous social milieu that attracts the 
middle classes, and that drives up performance further.    
 
For instance, powerful analysis of student data may enable controversial practices such as using 
computer-JHQHUDWHGSUHGLFWLRQVWRUDWLRQDOLVHWKH³ZHHGLQJRXW´RIVWXGHQWVDWULVNRI
underperforming, or to create implicit barriers to access for specific groups. Although such 
consequences are by no means linked to accountability per se, they have been observed when 
conditions of competitiveness have pushed schools to pursue a homogeneous social milieu, 
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therefore exacerbating differences on the basis of class, race and so forth (Anushek & Raymond, 
2005).  
Following on from these considerations, a crucial question arises as to whether an undue 
emphasis on data manipulation and modelling may contribute to the encroachment of assessment 
regimes around even more restrictive criteria, whereby alternative and more sophisticated forms 
of evidence are impossible to consider. Not only because they cannot be readily quantified and 
included in the machine-readable models, but most importantly because educators may become 
ill-equipped to recognise those forms of evidence, even in purely conceptual terms, as the 
computer-generated predictions and diagnoses have the potential to colonise all aspects of the 
educational discourse - from school improvement, to curriculum, to classroom practices and 
instruction - GXHWRWKHLQKHUHQW³VHGXFWLYHSRZHU´RIHIILFLHQF\7KLVOHDGV to a final set of 
comments. In a context in which conservative ideas of schooling are dominant, and where 
³LQQRYDWLRQ´LVRIWHQXVHGDVSDUWRIDUKHWRULFDOH[HUFLVHWRPHUHO\FRQYH\DSRVLtive individual 
RUFROOHFWLYHSLFWXUHLWLVLPSRUWDQWWRLQWHUURJDWHWKHSXUSRVHRI³VFHQDULRV´OLNHWKRVHGHVFULEHG
in this paper.  
The three scenarios might indeed provide a fascinating narrative of innovation, which 
however runs a risk of being used instrumentally to justify the introduction of intensive and 
pervasive methods of data collection.  
 
Concluding remarks 
This paper contended that narratives of innovation WKUHH³VFHQDULRV´ in educational 
assessment may be used rhetorically to disguise the hiatus between aspirations and reality. I have 
drawn on existing literature and on the available findings to explore the relationship between 
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conservative and progressive tendencies in educational assessment; a relationship which feeds 
upon contradictions and inequalities in education systems at large. The main contribution of this 
paper is therefore the highlighting of a problematic conundrum; one that involves innovation and 
the ensuing rhetoric - e.g. student-centred pedagogies, constructivism, personalisation - and the 
dominant values in education that actually shape accountability frameworks and assessment 
cultures.    
The conclusion is that the deeply political nature of education makes it very likely that the 
DVSLUDWLRQDOUKHWRULFZLOOEH³KLMDFNHG´WR serve ideological or commercial agendas, and to 
reproduce existing inequalities. This has happened in education in the recent past, for instance 
through attempts of integrating summative and formative functions of assessment. These attempts 
have been espoused by some educational systems ± notably in the UK and the US - but according 
to critics, they have been undermined by the inability to question the dominance of summative 
H[DPLQDWLRQVZKLFKPHDQWWKDW³LQWHJUDWLRQ´WUDQVODWHGLQWKHPLVJXLGHGLPSRVLWLRn of a more 
frequent summative micro-testing regime (Black et al, 2010). The introduction and the potential 
growth of data-intensive approaches in assessment may mirror this dynamic, whereby narratives 
of empowerment, transformation and innovation end up being used instrumentally to pursue 
managerial agendas, which expect schools, teachers and learners to relinquish personal 
information, in the form of data, pervasively collected through a range of technologies and in a 
variety of contexts. This risk should not be misinterpreted as a total dismissal of even potentially 
useful aspects, but rather as a compelling reason to identify more responsible and equitable 
strategies to deal with the issues which are likely to arise (Perrotta, 2013).  
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